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A. Kvasha, V. Kvasha, S. Fajer, A. Eyal and R. Carmeli*Department of Vascular Surgery, Carmel Medical Center, Haifa, IsraelWe report a patient with multiple vascular injuries, including a ruptured anterior wall of inferior vena cava at the point of
bifurcation, a ruptured anterior and posterior wall of left external iliac vein, ruptured urinary bladder and ligated left
common iliac artery immediately proximal to the origin of internal iliac artery. These injuries were caused iatrogenically at
the time of hysterectomy due to treat massive vaginal bleeding due to placenta previa and accreta. Due to the complexity of
the injuries, a staged management was used in the treatment of this patient. First stage consisted of bleeding control and
patient stabilization. Second stage of management consisted of definitive arterial and venous reconstruction by endovascular
and vascular surgery intervention, which included a left femoral vein thrombectomy and a Palma procedure to restore
venous drainage of the left extremity.Keywords: Iatrogenic vascular injury; Staged management; Endovascular and vascular surgery; Acute venous thrombosis;
Palma crossover; Pregnant.Introduction
Patients with multiple abdominal vascular injuries in
addition to other organ damage require urgent
treatment, which often includes a multidisciplinary
approach. These injuries are commonly accompanied
by high morbidity and mortality.1 Due to the typical
complexity and inherent patient instability, there are
limitations in the choice of appropriate methods to
treat these patients. In many cases, an immediate
definitive procedure is not feasible. Therefore, staged
management of patients with a multiple abdominal
vascular injuries is of major importance, since it allows
a prudent choice of treatment strategy.2
In this case report, we present a patient with
multiple abdominal vascular injuries, as a result of a
cesarean section, which included inferior vena cava,
left external iliac vein, and common iliac artery
damage, as well as massive arterial bleeding from
placenta and a ruptured urinary bladder. Our
treatment approach included a combination of surgi-
cal and endovascular techniques.ng author. Dr R. Carmeli, Department of Vascular
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A 30-year-old 35-week pregnant woman, after three
previous caesarian sections, was admitted to the
obstetrics department with massive vaginal bleeding
due to placenta previa and placenta accreta. Emer-
gency caesarian section was performed. Uterine
incision through the placenta caused additional
bleeding and therefore a hysterectomy was performed.
During the hysterectomy, iatrogenic damage of pelvic
vascular structures occurred. This resulted in hemor-
rhagic shock, followed by hypothermia and dissemi-
nated intravascular coagulopathy (DIC). To reduce the
bleeding the surgeon performed bilateral ligation of
internal iliac arteries (IIA) and pelvic vascular
structures along with pelvic packing.
After consultation with the vascular surgeon the
following iatrogenic injuries were found:
(1) A ruptured anterior wall of inferior vena cava
(IVC) at the point of bifurcation, approximately
5–7 ml in length.
(2) A ruptured anterior and posterior wall of left
external iliac vein (EIV), approximately 5–7 ml in
length.EJVES Extra 11, 1–4 (2006)
doi:10.1016/j.ejvsextra.2005.07.007, available online at http://www.sciencedirect.com on
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mately 6–7 cm in length.
(4) A ligated left common iliac artery (CIA), immedi-
ately proximal to the origin of internal iliac artery
(IIA).
The perforation of IVC and left EIV were sutured,
the urinary bladder was repaired, and the packing was
removed. The ligature of left CIA was removed. The
artery was normal in appearance, without a change in
color, and texture. Reestablishment of femoral and
popliteal pulses was noted. Due to the critical status of
the patient at the time of the operation, it was decided
not to conduct any more surgical procedures, such as
the removal of the right internal iliac artery (IIA)
ligature. The patient was transferred to an intensive
care unit (ICU) where she was treated for hemorrhagic
shock, hypothermia and DIC. At this stage, left lower
extremity did not appear ischemic, did not show
venous insufficiency and the patient had palpable
pedal pulses.
After 24 h, the patient complained of intense pain.
Upon examination a tense swelling, which encom-
passed the entire lower extremity, up to the inguinal
ligament, was observed. Symptoms compatible with
phlegmasia cerulea dolens (PCD) such as cyanosis,
and sensation abnormalities were found. At examin-
ation, femoral pulse was not palpable. Further
investigation with CT angiography (CTA) demon-
strated a left distal CIA thrombus (Fig. 1). The patient
was then transferred to our vascular department for
surgical intervention.
Intraoperatively, arteriography showed the dissec-
tion of left CIA with thrombosis at the point of
previously performed ligation (Fig. 2). Total occlusion
of IIA and a normal distal arterial bed of the lower left
extremity were also demonstrated. Left commonFig. 1. Maximum intensity projection demonstrating central
filling defect in distal left common iliac artery representing a
thrombus (arrow).
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a Fogarty catheter thrombectomy of left CIA was
successfully performed. This was followed by inser-
tion of a covered stent, Wallgraft Endoprosthesis 12!
70 mm2 (Boston Scientific/Medi-Tech Natick, MA,
USA) to repair the dissection. Completion angiogra-
phy demonstrated a normal anatomical appearance of
the left CIA, and distal arteries (Fig. 3).
Revascularization lead to rapid swelling and an
increase in tension of the left lower, extremity.
Furthermore, propagation of thrombosis from EIV to
common and superficial femoral veins was revealed
during the operation. To treat this complication,
compression thrombectomy, with the use of tight,
ascending rubber bandage, was effectively performed
to remove the fresh thrombus, from the left superficial
femoral vein (SFV) and common femoral vein (CFV)
through a longitudinal incision of the CFV. Saphenous
vein crossover graft (Palma graft) was performed to
restore venous drainage of the left extremity. This
procedure included harvesting of the contralateral
(right) great saphenous vein (GSV), detaching it
distally while maintaining proximal continuity with
the right common femoral vein. Furthermore, right
GSV was then tunneled suprapubically through a
ringed goretex graft and anastomosed to the left
common femoral vein (Fig. 4).
Postoperative care consisted of full anticoagulant
therapy, first heparin, followed by long term couma-
din treatment and elastic stockings. After 2 weeks,
neurological functions normalized, swelling was
significantly reduced and pedal pulses were palpable.
Duplex scanning at 6 months revealed the Palma graft
to be functional. Follow up at 9 months showed that
the Palma bypass was occluded possibly due to the
development of vast venous collaterals. The patient
had a normal left leg.Discussion
Iatrogenic vascular injuries during gynecologic sur-
gery are rare. A clinical study in Sweden, showed
these to cause high morbidity, and constitute a
frequency of 0.76 per 10,000 after laparotomy,3
however, these injuries are accompanied by a high
mortality rate. In the case of an injury of two major
vessels the mortality was observed to be 60%.
Furthermore, when such injuries involved inferior
vena cava and an additional major vein, mortality rose
to 77.7%.4 In addition to vascular injuries, our case was
also complicated by a ruptured urinary bladder.
The first stage of treatment was aimed at hemor-
rhage control. The complications, which arose due to
Fig. 2. Intraoperative angiogram demonstrating dissection
with thrombosis of left common iliac artery, and total
occlusion of right internal iliac artery.
Fig. 4. Contrast enhanced computer tomography demon-
strates Palma crossover venous bypass inserted into ringed
polytetrafluoroethylene.
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thrombosis and thrombosis of EIV, were managed by
an additional, definitive, operative treatment.
Common iliac artery, Fogarty catheter, thrombect-
omy with the insertion of covered stent at the point of
intimal dissection, was performed and allowed
arterial revascularization. This procedure was chosen
over a short interposition graft because this procedure
was minimally invasive and significantly less trau-
matic. Furthermore, because of the combination of
proximal left common iliac old thrombus as shown in
Fig. 1, and a more distal intimal tear, a covered stent
was chosen for this procedure. A Wallgraft Endo-
prosthesis 12!70 mm2 was used to repair the intimal
tear by the inherent radial force of the stent and to
exclude the proximal thrombus from blood flow by the
fabric of the covered stent. A 70 mm graft was chosen
to cover both pathologies (intimal tear and old
subacute thrombus), the size was chosen according
to the measurements done on CT (Fig. 1).
It should be noted that bilateral IIA occlusion by
stenting (left), and ligating (right), carries a risk of
potential pelvic ischemia and buttock claudication.Fig. 3. Angiogram of left common iliac artery after
thrombectomy and insertion of covered stent.These risks, however, are minimized in young patients
without aorto-illiac occlusive disease.
Reestablishment of arterial flow to the lower
extremity led to the worsening of the venous drainage
and fast development of PCD signs. Current research
suggests that this limb threatening complication may
be treated with thrombectomy with or without
arteriovenous fistula.5,6 In our case, this approach
was not feasible since it had the potential to endanger
previously sutured IVC and EIV and resume bleeding.
Furthermore, arteriovenous fistula was not performed
as its use in conjunction with the Palma bypass still
remains controversial.7 In this case an emergency
venous drainage was imperative. Palma bypass
seemed to be the most appropriate procedure. This
procedure did not require abdominal surgery and
made use of an autogenous, contralateral greater
saphenous vein with competent valves.
This procedure was first described by Palma in
1958.8 It is the most widely used operation for venous
reconstruction due to postphlebitic syndrome,9,10 and
was reported to have a 90% success rate,11 and a 4-year
patency rate of 83%.7 In spite of Palma’s original
doctrine, during past several years there have been a
number of case reports where Palma bypass was also
used to treat acute venous outflow obstruction.12–15 In
acute cases, this bypass procedure in addition to
revascularization, has also been suggested to provide
the appropriate time for the development of venous
collateral flow,12 as was the case with our patient at 9
months follow-up.
In our opinion, the extraanatomic, suprapubic
position of Palma bypass has several advantages. It
facilitates more efficient non-invasive follow-up by
duplex scanning, which has the sensitivity of 85%,EJVES Extra Vol 11, January 2006
A. Kvasha et al.4specificity 100% and overall accuracy of 88%.16,17
Palma bypass graft location also permits a greater
accessibility for secondary treatment. However, the
anatomical location of this graft may precipitate its
compression and traumatization. This disadvantage
was addressed, by the insertion of GSV through a
ringed PTFE graft, as it has been reported to reinforce
varicose GSV in infrainguinal bypasses.18
Postoperative care consisted of early mobilization,
elastic stockings application, long-term anticoagulant
coumadin treatment and physiotherapy. Moreover, to
determine technical shortcomings, duplex scanning
was conducted immediately following the operation,
and should be regularly repeated for the determi-
nation of graft patency.References
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